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A CONTRIBUTION TO THE KNOWLEDGE OF THE 
CILIATED INFUSORIA 
OF CHAMPAIGN COUNTY, ILLINOIS.
The object of this paper is to present the results of four 
months' investigation of the Ciliated Infusoria of Champaign Coun­
ty. Although the discovery and description of species is essential 
and first in order, because it affords the means to an end, still 
the most valuable and the most fascinating work in an investigation 
of this character is the biological study of habits, reproduction, 
and food relations. Owing, however, to the limited amount of a— 
vailable time, it was necessary for me to devote myself to the rec­
ognition and description of species and to the making of only very 
general biological observations.
Judging from their publications, American biologists seem to 
have almost universally neglected the study of the hosts of Infuso­
ria which surround us literally on every side. Among the few in­
vestigators of this country who have gained renown on this subject, 
and whose results are universally recognized, are Drs. A. C. Stokes 
and D . S. Kellicott, the late Dr. Joseph Leidy, Prof. H. J. Clark,
2and Mr. Geo. W. Rafter, of these, Dr. Stokes is the most active 
and prominent, his recognition and accurate description of new spe­
cies having given him a world-wide reputation. His excellent pa­
pers are for the most part published in the "Proceedings of the A- 
merican Philosophical Society," the "Journal of the Royal Micro­
scopical Society," the “American Microscoj^ical Journal," the Micro­
scope," and the "Journal of the Trenton Natural History Society."
Dr. J. W. Bailey was the first American to publish original obser­
vations on the Infusoria of this country, and his papers appeared 
in the Smithsonian "Contributions to Knowledge"from 1849 to 1855.
The material I studied was collected from Boneyard Creek, in 
the arboretum of the University of Illinois, and from a pond about 
one mile south of tJrbana. The Boneyard is a small stream, especial - 
ly noted for its foulness, fed largely from the city sewers, run— 
ning the whole year round, and rarely freezing over. The stream is 
from six to eight feet wide and comparatively shallow. Its foul, 
muddy bottom is more or less covered with sticks and other rubbish. 
The pond referred to is a temporary shallow prairie pond, full of 
dead vegetation. It is about two hundred feet square, and about
two feet deep in the deepest place, annually drying up in May or 
June.
The first collect ion from the x>ond was made February 24, 1895,
when it was covered with three inches of ice. The haul consisted 
merely of a mass of dead grass culms, which I placed in shallow 
dishes and allowed to stand in the laboratory at the ordinary tem­
perature of the room. On a careful examination of the material 
when brought in, no life whatever was discernible. A second exam­
ination, a few days later, revealed several flagellate forms, and 
three weeks later the grass culms were literally covered with Vor- 
ticellfie, free-swimming Infusoria being also present.
The chief apparatus I used for collecting was the dipping—bot­
tle,— a two-ounce, wide-mouthed bottle attached to the end of a 
five-foot stick,— and several four-ounce,wide-mouthed bottles for 
conveying the material to the laboratory. On reaching the labora­
tory I removed the material from the bottles to shallow glass dish­
es, 2 X 5 X 8 inches, and kept these in a well-lighted place.
The use of reagents in the study of the Infusoria, I found al­
most invaluable, for it enabled me to determine structures and 
parts which the rapid movements of most of these forms would other­
wise make impossible. Of these reagents, the three per cent, solu­
tion of gelatin is the most useful, retarding, as it does, the 
movements of the Infusoria. A highly dilute solution of tannin is 
very useful for demonstrating the cilia.
several methods were employed in killing the specimens and prer
4paring the mounts, the following of which, discovered by Professor 
H. E. Summers, of the University of Illinois, proved the most suc- 
cessfulT
Cover a cover-glass with a thin layer of collodion and allow 
it to dry. P3.ace on the cover-glass a drop of water containing the 
Infusoria to be mounted, and add a drop of two i>er cent, corrosive 
sublimate to kill them. Allow to stand for a short time, so as to 
reduce the amount of liquid by evaporation, and then add succes­
sively seventy-five and ninety-five per cent, alcohol, allowing the 
liquid to partially evaporate each time. Examine with microscope, 
and make sure that the specimens are in a desirable position; then 
add ether vapor. If the liquid on the cover turns milky, it demon­
strates that there is still some water present, and in that case 
ninety—five pay cent.alcohol must be added until the liquid remains 
clear when the ether vapor is added. Allow it,now,to harden into 
a jelly (do not let it dry), and successively wash with seventy-five 
and fifty per cent, alcohol, then with water. Now stain for a short 
time in methyl green,— methyl green in two per cent, acetic acid,—  
then mount in glycerine or balsam.
During my study I found two species of Vorticella which are ap­
parently new, at least as far as the literature with which I am ac­
quainted is concerned.
5The following works were consulted in the preparation of this 
paper, and afforded various information:
A Manual of the Infusoria, W.Saville Kent; Journal of the Roy­
al Microscopical Society; Journal of the Trenton Natural History 
Society; The Microscope; The American Monthly Microscopical Jour­
nal; Proceedings of the American Philosophical Society; Pie Mikros- 
kopische Pf3_anzen und Thierwelt des Siisswassers, Prof. Pr. 0. 
Kirchner und Pr. F. Blochmann; Infusionsthierchen, Fhrenberg; An­
nals of Natural History; and the American Journal of Science.
S U B K I N  O D O M  P R O T O Z O A .
SECTION INFUSORIA.
C l a s s  C i l i a t a  E h r .
Order HOLOTRICHA. Family PARAMAECIII)AE S. K.
Genus Paramaecium Muller.
Paramaecium anrelia Mull. (Plate I.)
Body s 1 i pp e r- shap e d or subfusiform, about four times as long 
as wide, somewhat compressed; anterior half cylindrical, narrower 
than posterior part, evenly rounded; posterior half inflated, some­
what flask-shaped, tapering abruptly to a conical point with a tuft 
of brush-like cilia. Oral aperture elongated, ventral, situated at 
posterior end of buccal groove, which extends obliquely across the 
ventral side from anterior right to posterior left. Adoral groove 
surrounded by wreath of vibratile cilia. Nucleus oval, centrally 
situated. Contractile vescicles two, stellate, situated respective­
ly one third the distance from the two extremities of the body.
Length of body l/l20 to l/lOO inch.
The infusion in which this infusorian was found was obtained
7from Boneyard Creek October 24, 1892, and allowed to stand in the 
laboratory in a four-ounce wide-mouthed bottle. January 15 it was 
present in such numbers that dense white masses were formed. Three 
per cent, gelatin was successfully used to keep the specimens sta­
tionary on the slide.
All the examples seen were provided with the posterior tuft 
of brush-like cilia. There seems to be some question as to the u~ 
niversality of this posterior tuft, and Dr. Stokes published an in­
teresting discussion of the subject in Volume IV. of the "Micro­
scope." He says, “In reference to the posterior tuft of cilia, the 
statement is made by the English authority [Kent] that, although 
Claparede and Lachmann delineate it conspicuously, he regards its 
presence as 'signalizing a well-marked local modification, but cer­
tainly not the predominant type of this cosmopolitan species.' May 
it not be just possible that the absence of the brush-like tuft 
signalizes the local variety? May not the smooth-tailed Paramaeci- 
um be the variety common to English writers? According to my obser­
vation it is not the American form." Dr. Kellicott says that ac­
cording to his observation of local forms, "the one with the tuft 
of cilia is not uncommon. The variety without it also appears. I 
am not prepared to say which is the prevailing type."
8Family TRACHELIDAE Ehr.
Genus Amphileptus Ehrenberg.
Amphileptus gigas C. & L. (Plate II.)
Body elongate-lanceolate, longitudinally striate, highly elas­
tic; posterior half cylindrical, with a short conical prolongation; 
anterior half produced as a depressed attenuate prolongation with 
a row of long cilia on inferior surface. Oral aperture circular, 
situated at base of anterior prolongation, surrounded by a wreath 
of long cilia and opening towards the anterior end. Nucleus spher­
ical, simple, eye-like, situated near posterior end. Contractile 
vacuoles spherical, small, forming a straight row near dorsal sur­
face. In the two specimens seen the cylindrical part of the body 
was filled with greenish vacuoles, but both the anterior and poste- 
rior prolongations were perfectly transparent and without vacuoles.
Length of body respectively l/lOO and l/40 inch.
From infusions obtained from Boneyard Creek.
Kent gives the length of this form as 1/26 to l/l6 inch. With 
the exception of this difference, the specimens I observed agreed 
perfectly with his description.
9Family OPHRYOGLENIDjCfc S.K.
Genus Colpidium Stein.
Colpidium cucullus Schrank, (Plate III.)
Body ovate, reniform, about twice as long as wide, widest pos­
teriorly and somewhat inflated, tapering gradually to the anterior 
end, which is slightly curved ventrally and to the right; cilia ar­
ranged in longitudinal rows. Oral aperture ovate, latero-ventral, 
situated about one fourth the distance from the anterior end. Nu­
clei two, subcentral; contractile vescicle spherical, situated on 
dorsal side about one fourth the distance from the anterior end. 
Length of body l/400 to 1/500 inch.
Found fairly abundant in collections made from the Boneyard 
January 21.
Several cases of conjugation were observed.
Family PIEURONEMIDAE S. K.
Genus Cyclidium Ehreriberg.
Cyclidium glaucoma Ehr. (Plate IV.)
Body oval, somewhat reniform, about two and a half times as 
long as wide, slightly compressed, clothed with setose rigid cilia 
about as long as the breadth of the body, disposed in longitudinal
10
rows which give the animalcule a striated appearance. One rigid 
caudal seta, about twice as long as body, projects from median pos­
terior end. One contractile vacuole, posteriorly located, nearly 
terminal. Oral aperture ventral, supplemented by a hood-like mem­
brane nearly the width of the body.
Length of body l/l220 to l/llOO inch.
Specimens were found in great abundance in infusions made by 
macerating decaying snails. When placed on slide uniformly distrib­
uted, they would soon congregate at some spot and remain together. 
They were very agile, darting around with great rapidity, but ap­
parently always tending to remain in clusters, and usually seeking 
the field of reflected light.
Order HETEROTRICHA. Family SPIROSTOMIPAE S. K.
Genus Spirostomum Ehrenberg.
Spirostomum ambiguum Ehr. (Plate V.)
Body elongate, cylindrical, elastic, contractile, changeable 
in form, anterior end rounded, posterior end truncate, about twelve 
times as long as wide, widest near middle of body. When contract­
ed, body appeared spirally convoluted. Peristome ventral, on left 
side, extending from anterior end to a little beyond the middle of 
body. Left side of oral aperture ciliate. Contractile vesicle
11
inflated posteriorly, produced anteriorly into a filamentous pro­
longation which extends almost to the anterior end; in several cas­
es size such that it nearly filled the posterior part of the body. 
Nucleus consisted of small subfusiform bodies forming a continuous 
chain extending to within one fourth of the distance from anterior 
and posterior ends respectively.
Length of body 1/50 inch.
Found in abundance in infusions obtained from pond March 28.
Family STENTORIDAE Stein.
Genus Oken.
Stent or caemleus Ehr. (Plate VI.)
Body trumpet-shaped, about three times as long as expanded 
peristomal field, highly elastic, changeable in form, marked by lon­
gitudinal striae which have an intense blue intermuscular substance . 
Cilia of cuticular surface small, in longitudinal rows, giving stri­
ated appearance; adoral cilia cirrose, describing winding wreath. 
Contractile vescicle consisting of an anterior globular part which 
gives off a posterior thread-like branch and one extending around 
the peristome.
Length of body l/lOO inch.
1ound swimming free in water obtained from the Boneyard March
12
SI. Only two specimens were seen.
This Stentor is undoubtedly the most plastic and extensible 
infusorian observed. Its change of form is almost infinite. The 
specimens observed would contract the body into a cylinder or 
spheroid, and then elongate until the posterior part was filiform.
Order PERITRICHA. Family VORTICELLIDAE Ehr.
Subfamily Vorticellina. Genus Vor^u?e]^hi Linnaeus.
Vorticella sp. (Plate VII.)
body conical-campanulate, about twice as long as wide, slight­
ly constricted beneath peristome, changeable in form, surface 
smooth, unmarked. Peristome somewhat wider than greatest width of 
body; on the instant of contraction two small nipples plainly vis­
ible at the anterior end of the zooid. One contractile vacuole, 
anteriorly situated; pedicel one to two times as long as body. 
Length of body 1/880 to 1/800 inch.
Found in pond February 24, attached to dead grass culms.
The zooids were sometimes elongated and sometimes depressed, 
and irregular depressions not infrequently appeared on their sides.
Vorticella sp. (Plate VIII.)
Body conical-campanulate, cuticular surface marked by fine
16
transverse striae, one and a half times as long as wide, somewhat 
constricted beneath peristome, widest centrally, tapering posteri­
orly to the pedicel. Ciliary disc elevated, convex or cushion­
like. Pedicel three to five times as long as body, its sheath 
seemingly spirally twisted; zooid nearly spherical when contracted, 
very reluctant to contract its pedicel; ciliary movement seen in 
very few specimens.
Length of body l/450 to 1/500 inch.
Found attached to dead grass culms collected from pond Feb.24.
Vortlcella macrophyga Stokes. (Plate IX.)
Body conical elongate, two to two and a half times as long as 
as wide, slightly narrower beneath the peristome than at the body 
center, cuticular surface transversely striate. Peristomal border 
revolute, somewhat wider than greatest width of body; ciliary disc 
obliquely elevated; pedicel two to three times as long as body, 
contractile fiber stout. Contracted zooid obovate, its posterior 
end sheathing apex of pedicel.
Length of body l/500 inch.
Found in great numbers attached to dead leaves collected from 
pond March 28.
14
Vorticella limnetis Stokes. (Plate X.)
Body conical-campanulate, transparent, granular, surface un­
marked, about one and a half times as long as wide, tapering pos­
teriorly to a conical point. Peristomal border wider than body- 
center, everted, not undulate. Pedicel five to seven times as long 
as body, with spiral or twisted appearance.
Length of body 1/500 to 1/450 inch.
Found attached to dead grass culms collected from pond Febru­
ary 24, but comparatively rare.
Vorticella microstoma Ehr. (Plate XI.)
Body ovate, variable in form, about one and a half times as 
long as wide, transversely striated. Peristome about one half as 
wide as body-center; pedicel two to five times as long as body-cen­
ter. Contracted zooid spherical, striae plainly visible.
Length of body 1/800 to l/ 400 inch.
Found attached to dead grass culms collected from pond Februa­
ry 24.
Vorticella aquae-dulcis Stokes. (Plate XII.)
Body ovate, transversely striate, nearly twice as long as 
wide, slightly constricted beneath peristome. Ciliary disc oblique­
ly elevated; j)eristome more than one half, but not quite as wide
15
as body-center. Pedicel three times as long as body; contracted 
zooid pyriform.
J ’*
Length 1/600 inch. (Those described by Stokes were l/?50 in.)
Found attached to decayed maple-leaf collected from the Bone- 
yard March 9.
Vorticella alba From. (Plate XIII.)
Body ovate, about one and a half times as long as wide, trun­
cate anteriorly and sloping posteriorly to an abrupt point; cutic- 
ular surface smooth, unmarked. Peristome slightly narrower than bod­
y-center; pedicel from one to four times as long as body; contract­
ed zooid pyriform.
Length of body 1/500 to l/400 inch.
This form was present in abundance on a slimy film on the 
surface of a dish of water obtained from the Boneyard January 20.
Genus Carchesium Ehrenberg.
Carchesium polypinum Linn. (Plate XIV.)
Animalcules united in social clusters by means of a more or 
less regular branching compound dendritic contractile stalk with a 
greenish opaque fiber, disjointed at each bifurcation so as to al­
low the independent contraction of the zooids. Zooids campanulate,
16
with dilated peristome, encircled by wreath of vibratile cilia; re­
mainder of body smooth, non-ciliate. Nucleus U-shaped, or some 
modification thereof. One comparatively small contractile vacuole, 
situated near anterior end.
Length of body l/500 to l/l40 inch.
Found in great profusion in the Boneyard, attached to all 
kinds of submerged objects, forming a bluish-white mucilaginous 
mass over nearly the entire bottom of the stream within the arbore­
tum.
1 experienced great difficulty in keeping these creatures be­
cause in most cases the zobids would break loose from their stalks 
soon after being brought to the laboratory.
Kent gives the length of the zooids as l/570 to l/430 inch. 
From the first collection (January 20), I measured accurately a- 
bout thirty specimens, and these were very nearly constant at 
l/l40 inch. A second lot, examined about two weeks later, varied 
from l/500 to l/ 200 inch. The superabundance of organic matter in 
the Boneyard probably accounts for the abnormal size of the first 
specimens examined. From March 1 to April 25 I did not see a sin­
gle colony, although I made numerous collections from the place in 
which they abounded during January and February.
1?
Order HYPOTRICHA. Family LITONOTIDAE S. K.
Genus Litonotus Wrzeniowski.
Litonotus fascicola Ehr. (Plate XV.)
Body linear-lanceolate, depressed, anterior part attenuate, 
central portion somewhat inflated and produced posteriorly into a 
short trunk-like process; ventral surface flat, clothed with long 
cilia; dorsal surface convex; cuticular surface indistinctly marked 
by longitudinal striae. Oral aperture elongate, ventral, at base 
of anterior trunk-like prolongation; dorsal cilia shorter than ven­
tral. Contractile vacuole spherical, situated one third the dis­
tance from posterior end. Nucleus double, centrally located.
Length of body 1/400 to 1/150 inch.
Found abundant in collections from the Boneyard.
Litonotus varsaviensis Wrz. (Plate XVI.)
Body elongate, linear-lanceolate, soft and flexible, abruptly 
rounded at posterior end, sloping gradually to the anterior end anc 
forming a trunk-like prolongation, the end of which is turned to 
the right. Body five or six times as long as its greatest width, 
ventral surface flat, finely ciliate; mouth at base of neck-like 
prolongation; adoral cilia larger than the others.
Average length 1/250 inch.
18
Numerous specimens found, in collection from the Boneyard,
March 20.
Family CHLAMYDODONTIDAE S. K.
Genus Chilodon Ehrenherg.
Chilodon cucullulus Mull. (Plate XVII.)
Body elliptical, about twice as long as wide; extreme anterior 
left sharply pointed; dorsal region convex, its cuticular surface 
longitudinally striate; ventral surface flat, covered with cilia; 
posterior half of body inflated, anterior more or less flattened. 
Pharynx conical, located about one third the distance from the an­
terior end, running obliquely backward and upward, and sxipported by 
protrusible rods. Oral aperture ventral. Undulate groove extending 
from anterior left apex to oral opening. Nucleus oval, in posteri­
or half; contractile vacuoles from six to ten.
Length of body 1/250 to l/lOO inch.
Found in material collected from the Boneyard January 28. In 
my collections this form was sometimes abundant and, again, com­
paratively rare.
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Family OXYTRICHIDAE Ehr.
Genus Pleurotricha Stein.
Pleurotricha lanceolata Ehr. (Plate XVIII.)
Body elongate-elliptical, two and a half times as long as wide, 
somewhat flattened on left side, right side evenly rounded, anteri­
or end slightly turned to the left, persistent in shape, with a per­
istomal field extending from the left anterior margin obliquely 
back to near the middle of the body. The inner border of peristome 
lined with vibratile cilia. Two caudal setae, projecting consider­
ably beyond posterior extremity; four ventral uncini, two parallel 
rows of small ventral setae on each side.
Length 1/150 to 1/125 inch.
Taken from the Boneyard January 50, and found in white scum 
on surface of dish. Did not find any on bottom of dish.
The number of the specimens seemed gradually to diminish, and 
on February 5 only two or three were found in the normal form, but 
great numbers were found encysted. On this day the water in the 
dish had nearly all evaporated, which apparently caused their en-
cystment.
20
Genus OXYTRICHA Ehrenberg.
Oxytricha pellioneila Mull. (P3.ate XIX.)
Body linear-elliptical, four times as long as broad, widest 
centrally, anterior wider tlian posterior, soft and elastic. Peris­
tomal field triangular, extending from left anterior margin ob­
liquely backward to median line about one third the distance from 
anterior end; inner border ciliate. Anal styles five, large, 
hooked, projecting beyond posterior margin of body. Contractile 
vacuole situated on left side, near posterior margin of peristomal 
field.
Found in material collected in the Boneyard January 20.
On a superficial examination of the results of this collec­
tion, made on the day of collection, I found a number of species of 
cilates, but not one of the above species. Two weeks later I found 
several specimens of the Oxytricha pellioneila, and later I found 
them increasing.
The movement of this form is exceedingly rapid and erratic, 
and its structures could not be studied without the use of some fix­
ative agent Five per cent, solution gelatin operated successful­
ly in retarding its movements sufficiently to allow them to be
21
studied. The movements of this species are frequently cork-screw 
like as it constantly turns round and round upon itself, thus pro­
gressing forward. Only very rarely did any of the specimens pre­
sent their lateral aspect, and only when coming in contact with 
some obstruction.
Family EUPLOTIDAE Ehr.
Genus Euplotes Ehrenberg .
Euplotes charon Mill. (Plate XX.)
Body encuirassed, broadly oval, about one and a third times 
as long as wide;, dorsal surface convex, longitudinally grooved; 
ventral flat; left side evenly rounded, right side more or less 
flattened. Peristomal field large, triangular or arcuate, extend­
ing from anterior left frontal border along the left side to beyond 
center of body, inner border ciliate, reflected border non-ciliate. 
Frontal styles seven, short, stout, most of them projecting beyond 
anterior margin of carapace when observed from dorsal side; ventral 
styles three, irregularly distributed, and several anal terminal 
styles.
Length 1/400 inch.
Found March 1 in collection from the Boneyard.
22
This species has a peculiar, rapid, jerky movement, by which 
I was always able to recognize it.
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